It h a s been shown that N-Trifluoroacetylamino a c i d s a r e useful i n t e rm e d i a t e s in the synthesis of peptides. ' It t h e r e f o r e s e e m e d of i n t e r e s t to study the kinetics of the alkaline hydrolysis of the protecting group and t o investigate whether the group R in the molecule R-CHgNHCOCF )-COOH h a s 3 any influence on the r a t e o r the m e c h a n i s m -of the hydrolysis.
EXPERIMENTAL '
The N-t'rifluoroacetylamino a c i d s used in this study w e r e p r e p a r e d by 1 E. Schallenberg.
An "automatic recording t i t r a t o r , d e s c r i b e d by Neilands
and Cannon, was u s e d to p e r f o r m and follow the c o u r s e of the hydrolysis.
T h r e e m l of a n aqueous solution of N-trifluoroacetylamino a c i d of known concentration was. placed in a t h e r m a l l y regulated cell (capacity about , 6 ml). The c e l l w a s equipped with s t a n d a r d Beckrnan p,H m e t e r e l e c t r o d e s , s t i r r e r , and g a s inlet and outlet holes. The s y s t e m was swept with CO -f r e e 2 nitrogen and kept under a v e r y slow s t r e a m of nitrogen during the c o u r s e of the reaction. The solution was brought to the d e s i r e d pH a s quickly a s pos,sib!e by the addition of a known amount. of b a s e t h r o u g h t h e g a s -i n l e t hole by..mean.s of a graduated. pipette fitted with2.a syririge needle. After .the 
)
c o m p a r i s o n s of the plots of log j l -f ) vs t h e for, different initial con-.
centrations of N-trifluoroacetylglycine show that the r a t e of hydrolysis is proportional to the f i r s t o r d e r of the concentration, since the slopes of the -l i n e s a r e the s a m e (Fig. 3 ).
(39. Additions'of sodium trifluoroacetate o r glycine to the solution of Ntrifluoroacetylglycine do not change the r a t e of hydrolysis (Fig. 3) . ,
A plot of log k t v s pH is a straight line with a slope of 1 a t each t e m p e r a t u r e (Fig. 49 , a s expected f r o m the equation
A plot of log k t v s 1 /~ is a straight line f o r a given pH (Fig. 51 , a s expected f r o m the following equations:
The activation energy E obtained f r o m this plot is given i n Table 111 , the relevant data f o r kk and k i n Table 1 .
r o a c e t~l a m i n o Acids
The o r d e r of reaction, r a t e constants, and activation e n e r g i e s f o r N-trifluoroace tyl-valine, -norleucine, -phenylalanine, -tryptophan, and -aminocaproic a c i d w e r e determined by the s a m e method. The data f o r k'
and k a r e given in Table 11 , the activation energies in Table III .
In-all these c a s e s the hydrolysis i s a second-order reaction. The pH dependence, straight lines with a slope of one,is shown In Pig. 6.; the t e mp e r a t u r e dependence, s t r a i g h t lines f o r a given pH, is shown i n Fig. 5 .
The apparent r a t e constants a t a given pH and t e m p e r a t u r e w e r e not , . .
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F i g . 3 . Hydrolysis. of TFA-glycine. at.:40°C,, .different initial concentrations. . 7' ). It i s of a n a p p a r e n t o r d e r l e s s than one in r e s p e c t to ..liydroxylion. T h i s i s
. shown by the fact that the straight-line plot o f l o g k q v s pH h a s a slope of l e s s than one f o r e a c h t e m p e r a t u r e (Fig. 8) . The o v e r -a l l reaction h a s a n activation e n e r g y v e r y s i m i l a r to the activation ene,rgies of the other N-trifluoroacetylamino a c i d s investigated. (Table 11) . ' One possible m e c h a n i s m of the hydrolysis that would account f o r these r e s u l t s c a n be e x p r e s s e d a s follows: 
